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All drawings located at the end of the document. 
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3.0 

Deviations from the planned sampling specifications described in IASAP Addendum 
HA-02-02 (DOE 2002a) are presented in the following table. 

DEVIATIONS FROM PLANNED SAMPLING SPECIFICATIONS 

Table 4 
PAC 900-175 - Deviations from Planned Sampling Specifications 

! 

\ \  12 
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0 4.0 DATA QUALITY ASSESSMENT 
The Data Quality Objectives (DQOs) for this project, as defined in the IASAP (DOE 
2001), were achieved based on the Data Quality Assessment (DQA) provided in the 
following sections. The DQODQA process ensures that the type, quantity, and quality 
of environmental data used in decision making are defensible, with emphasis on attaining 
adequate (statistical) confidence in the decisions. The DQODQA process is based on the 
following guidance and requirements: 

EPA QNG-4, 1994a, Guidance for the Data Quality Objective Process; 

EPA QNG-9, 1998, Guidance for the Data Quality Assessment Process; Practical 
Methods for Data Analysis; and 

0 DOE Order 414.1 A, 1999, Quality Assurance. 

4.1.1 Data Quality Assessment Process 

The DQA process ensures the type, quantity, and quality of environmental data used in 
decision making are defensible. Results are compared to method requirements and project 
goals. The results of these comparisons are summarized for RFCA COCs where the 
result could impact project decisions. Particular attention is paid to those values near 
ALs when quality control (QC) results could indicate unacceptable levels of uncertainty 
for decision-making purposes. The DQA process is based on the following guidance and 
requirements : 

0 
0 EPA QNG-4, 1994a, Guidance for the Data Quality Objective Process; 

EPA QNG-9, 1998, Guidance for the Data Quality Assessment Process; Practical 
Methods for Data Analysis; and 

Verification and validation (V&V) of the data are the primary components of the DQA. 
The final data are compared with original project DQOs and evaluated with respect to 
project decisions; uncertainty within the decisions; and quality criteria required for the 
data, specifically precision, accuracy, representativeness, completeness, comparability, 
and sensitivity (PARCCS). Validation criteria are consistent with the following R E T S -  
specific documents and industry guidelines: 

DOE Order 414.1 A, 1999, Quality Assurance. 

EPA 540/R-94/0 12, 1994b, USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review; 

0 EPA 540/R-94/0 13, 1994c, USEPA Contract Laboratory Program National 
Functional Guidelines for Inorganic Data Review; and 

Kaiser-Hill Company, L.L.C.(K-H) V&V Guidelines: 0 
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- General Guidelines for Data Verification and Validation, DA-GRO 1-v2, 
2002a. 

- V&V Guidelines for Isotopic Determinations by Alpha Spectrometry, DA- 

- V&V Guidelines for Volatile Organics, DA-SSOl-v3,2002~. 

- V&V Guidelines for Semivolatile Organics, DA-SS02-~3,2002d. 

- V&V Guidelines for Metals, DA-SSO5v3, 2002e. 

RCO 1 -v2, 2002b. 

Lockheed-Martin, 1997, Evaluation of Radiochemical Data Usability, ES/ER/MS-5. 

This report will be submitted to the Comprehensive Environmental, Response, 
Compensation and Liability Act (CERCLA) Administrative Record (AR) for permanent 
storage 30 days after being provided to the Colorado Department of Public Health and 
Environmental (CDPHE) andor the U.S. Environmental Protection Agency (EPA). 

4.1.2 
Verification ensures that data produced and used by the project are documented and 
traceable in accordance with quality requirements. Validation consists of a technical 
review of all data that directly support the project decisions so that any limitations of the 
data relative to project goals are delineated and the associated data are qualified 
accordingly. The V&V process defines the criteria that constitute data quality, namely 
PARCCS parameters. Data traceability and archival are also addressed. V&V criteria 
include the following: 

Verification and Validation of Results 

Chain-of-custody; 

Preservation and hold-times; 

Instrument calibrations; 

Preparation blanks; 

Interference check samples (metals); 

Matrix spikedmatrix spike duplicates (MS/MSD); 

Laboratory control samples (LCS); 

Field duplicate measurements; 

Chemical yield (radiochemistry); 

Required quantitation limits/minimum detectable activities (sensitivity of chemical 
and radiochemical measurements, respectively); and 

Sample analysis and preparation methods. 

Evaluation of V&V criteria ensures that PARCCS parameters are satisfactory (Le., within 
tolerances acceptable to the project). Satisfactory V&V of laboratory quality controls are 
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captured through application of validation “flags” or qualifiers to individual records. 
Validation results are summarized in the “Completeness” subsection. 

Field sampling was conducted according to the approved IASAP, including related SOPS 
and addenda. Raw hardcopy data (e.g., individual analytical data packages) are currently 
filed by RIN and are maintained by Kaiser-Hill Analytical Services Division (K-H ASD); 
older hardcopies may reside in the Federal Center in Lakewood, Colorado. Electronic 
data are stored in the RFETS Soil and Water Database (SWD). 

0 

Both real and QC data, as of June 11, 2003 are included on the enclosed compact disc 
(CD). 

4.1.3 Accuracy 
The following measures of accuracy were evaluated: 

Laboratory Control Sample Evaluation; 

Surrogate Evaluation; 

0 Field Blanks: and 

Sample Matrix Spike Evaluation. 

Laboratory Control Sample Evaluation 
The frequency of LCS measurements, relative to each laboratory batch, is given in Table 
5. LCSfrequency was adequate based on at least one LCS per batch. The-minimum and 
maximum LCS results are also tabulated, by chemical, for the project. While not all LCS 
results are within tolerances, project decisions based on AL exceedances were not 
affected. Any qualifications of results due to LCS performance exceeding upper or lower 
tolerance limits are captured in the V&V flags, described in the Completeness Section. 
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Sample QC Code 

RB 

0 Surrofate Evaluatioti 
The frequency of surrogate measurements, relative to each laboratory batch, is given in Table 6. 

Test Method Name Analyte Maximum Unit 

GAMMA Uranium-235 0.2 oCi/g 
Detected Value 

Surrogate frequency was adequate based on at least one set per sample. The minimum and 
maximum surrogate results are tabulated by chemical for the entire project. Any qualifications 
of results due to surrogate results are captured in the V&V flags, described in the Completeness 
Section. 

FB 
RB 
FB 
FB 

0 

Field Blank Evaluation 
Results of the field blank analyses are listed in Table 7. Detectable amounts of contaminants 
within field or laboratory blanks could indicate cross-contamination of samples. However, none 
of the chemicals detected in laboratory blanks were detected in real samples with concentrations 
exceeding ALs; therefore, no significant laboratory blank contamination is indicated. Field 
blanks were not collected for this project. Consequently, all detectable concentrations of arsenic 
and lead are considered present at the sampling locations, and not due to cross-contamination. 

Table 7 

SW8260B Toluene 2 U & L  

SW8260B Toluene 0.3 ug/L 
SW8260B 2-Butanone 4 U&/L 
SW8260B NaDhthalene 0.8 U P L  

I RB I GAMMA I uranium-238 I 4 I DCi/E 1 

I I I I Y 

Field Blanks (Trip, Rinse, Field) results greater than detection limits (not *U* Qualified) 1 

Sample Matrix Spike Evaluation 
The frequency of MS measurements, relative to each laboratory batch, was adequate based on at 
least one MS per batch. The minimum and maximum of MS results are summarized by 
chemical, for the entire project in Table 8. Although low recovery values may indicate negative 
bias for some analytes, recovery values alone do not result in rejection of results. Qualification 
of results because of out of tolerance spike recoveries is noted by electronic flagging of the 
results. 

18 
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4 

4 

Table 8 

Test 
Unit 1 Method 1 
%REC SW-846 83708 

%REC SW-846 82708 

%REC SW-846 8270B 

%REC SW-8468270B 

B R E C  SW-846 

%REC SW-846 

%REC SW-846 

%REC SW-846 

%REC SW-846 

%R& SW-846 

7uREC 7440-48-4 

%REC 7440-50-8 

%REC 7439-89-6 

%REC 7439-92- 1 

B R E C  7439-93-2 

%REC 7439-96-5 

%REC 7439-97-6 

%REC 7439-98-7 

%REC 7440-02-0 

60 10/60 I OB 

60 IO/60 1 OB 

6010/60 IOR 

60 10160 1 OB 

6010/6010B 

601 0/6010B 

%REC 14797-55-8 

%REC 14797-55-8 

%REC 14797-65-0 

%REC 14797-65-0 

%REC 62 1-64-7 

%REC 106-46-7 

%REC 87-86-5 

%REC 108-95-2 

%REC 100-02-7 

%REC 129-00-0 

%REC 7782-49-2 

%REC 7440-22-4 

%REC 7440-24-6 
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4.1.4 Precision 
- 

Mutrix Spike Duplicate Evaluation 
Laboratory precision is measured through use of MSD. Adequate frequency of MSD 
measurements is indicated by at least one MSD in each laboratory batch. Although some RPD 
values, listed in Table 9, exceed the maximum target of 35 percent, all sample results were 
repeatable at concentrations well below their respective ALs. 

Table 9 
icate Evaluation 

i "I 
Field Duplicate Evaluation 

20 
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2,4-DINITROPHENOL 

Field duplicate results reflect sampling precision or overall repeatability of the sampling process. 
The frequency of field duplicate collection should exceed 1 field duplicate per 20 real samples, 
or 5 percent. Data in Table 10 indicates that duplicate sampling frequencies were adequate for 
all suites except radionuclides. 

A common metric for evaluating precision is the relative percent difference (RPD) value; RPD 
values are given in Table 1 1. Ideally, RPDs of less than 35 percent (in soil) indicate satisfactory 
precision. If contaminant concentrations exceeded ALs and the 35% RPD value, then associated 
results were reviewed to determine if the magnitude of imprecision could impact decisions @e.,.. 
could sample concentrations measured below ALs exceed AL?). 

Table 10 

0 

Table 11 
RPD Evaluation 

2,4-DINITROTOLUENE 

Analyte M I 

0 

iNZENE I 0 

2.6-DINITROTOIlJENE 

~-~ -~ , ,  I 

12.4.6-TRICHLOROPHENOL 0 

0 

\2,4-DICHLOROPHENOL I 0 I 

2-NITRO ANILINE 0 

ACENAPHTHENE 0 

12-CHLOROPHENOL I 0 I 

ALUMINUM 2 

B ENZO( A)PY RENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 

ANTIMONY 

BARIUM 

24 
19 
42 

I BENZO( A)ANTHRACENE I 37 I 

21 
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BENZOIC ACID 

Table 11 
RPD Evaluation 

Analyte I MaxofRPD 1 
0 

~ -. . . - -. - - 

BIS(2-ETHYLHEXYL)PHTHALATE 
BUTYLBENZYLPHTHALATE 

IRERYI .I .TI JM I 29 t -. 

162 
0 

CHRYSENE 
COBALT 
COPPER 

3 3  

2 
49 

DIBENZ(A,H)ANTHRACENE 
DIBENZOFURAN 
KUORANTHENE 

0 
0 
29 

FLUORENE 
HEXACHLOROBENZENE 

IHEXACHLOROCYCLOPENTADIENE 1- I I 

0 
0 

HEXACHLOROETHANE 
INDENO( 1,2,3-CD)PYRENE 
IRON 
ISOPHORONE 

0 
20 
17 
0 

ILITHIUM I 6 I 
LEAD 57 

MANGANESE 
MERCURY 
MOLYBDENUM 

INICKEL I 3 I 

4 
30 
108 

NAPHTHALENE 0 

NITROBENZENE 

SILVER 
STRONTIUM 

VANADIUM 
ZINC 

0 

4.1.5 Completeness 
Based on original project DQOs, a minimum of 25 percent of ER Program analytical (and 
radiological) results must be formally verified and validated. Of that percentage, no more than 
10 percent of the results may be rejected, which ensures that analytical laboratory practices are 
consistent with quality requirements. Table 12 shows the number and percentage of validated 

the percentage of rejected records for each analyte group. The frequency of validation is within 
records (codes without “l”), the number and percentage of verified records (codes with “l”), and 

PENTACHLOROPHENOL 
PHENOL 

22 

I 

0 
0 

PYRENE 37 
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Total Verified 
Percent Verified 
Percent Rejected 

0% 0% 0% 0% 
0% 0% 0% 0% 
0% 0% 0% 0% 

KEY: 1, VI - Verified 
J, J1 - Estimated 
UJI - Estimated detection limit 
V - Validated 

4.1.6 Sensitivity 
Reporting limits, in units of ug/kg for organics, mgkg for metals, and pCi/g for radionuclides, 
were compared with RFCA WRW and Ecological Receptor ALs. Adequate sensitivities of 
analytical methods were attained for all COCs that affect project decisions. “Adequate” 
sensitivity is defined as a reporting limit less than an analyte’s associated AL, typically less than 
one-half the AL. 

4.1.7 Summary of Data Quality 
The RPDs greater than 35 percent indicate that the sampling precision limits of some analytes 
have been exceeded. However, the imprecision does not affect project decisions because with 
the exception of lead exceeding the Ecological Receptor AL but below background, there were 
no AL exceedances and no records were rejected. Compliance with the project quality 
requirements and R E T S  validation goal of 25 percent of all analytical records indicates that 
these data are adequate. If additional V&V information is received, IHSS Group 900-4&5 
records will be updated in SWD. Data qualified as a result of additional data will be assessed as 
part of the Comprehensive Risk Assessment process. 

Data collected and used for IHSS Group 900-4&5 are adequate for decision-making. 
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